Introduction

1
The vitamin D endocrine system plays a major role in human biological The characteristics of the subjects included in the study are shown in Table   74 1. Serum samples used in the healthy cohort (n=1996) were obtained from young 99% of methanol mobile phase (B) then returned to starting gradient at 4 minutes.
138
Solvent divert was employed to divert ion suppression regions of the separation to 139 waste in order to minimise contamination to the source of the mass spectrometer. (Fig.1a) . Capillary voltage was set at 3.0 kV and RF lenses 1 and 2 were set at 0.1.
148
Source temperature was maintained at 90˚C. Nitrogen was used as both nebuliser 149 gas at flow rate of 30 L/hr and as desolvation gas at flow rate of 850 L/hr at 120˚C. by plotting the ratio of analyte peak area to internal standard peak on the y-axis 174 against the weighted (1/x) concentration of their respective standards on the x-axis.
175
The were estimated at 2.5 th and 97.5 th percentiles of the reference distribution.
238
Determination of the cut-off value for clinically significant change was estimated 239 using the Jacobson and Truax method of analysis [37, 38] . By categorising the total The diagnostic sensitivity and specificity of the cut-off was assessed by using
248
Receiver Operating Characteristics (ROC) curve. In this method, the total metabolites was chosen in sample analysis (Fig.1f) . We found complete 277 elimination of lysophospholipid peaks in samples extracted using the supported 278 liquid extraction method. This resulted in a ten-fold increase in peak signal-to-noise 279 ratio observed in all analytes. 
Method comparisons
281
To assess the comparability of the new method, we retested 630 serum 282 samples previously analysed for 25(OH)D3/D2 using our existing published LC-
283
MS/MS method. Passing-Bablock regression analysis (Fig.1g) showed a strong 284 correlation with the existing method, the line of best fit generated a slope of 1.04
285
(r 2 = 0.962, p<0.001). Residual plot (Fig.1h) 
CYP24A1 mutation on patients with elevated 25(OH)D:24,25(OH)2D ratio.
344
Using our established reference intervals, we have identified a sample from the 
Discussion
351
We describe a robust LC-MS/MS assay for simultaneous measurement of affinitive oxygen and nitrogen molecules (Fig.1c) Characteristics of the subjects included in the study. 
588
The dashed lines represents 95% limits of agreement. All values were within ±2SD. 
589
